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^ , (%t B H&1& '• FIRST PHOTO-ETCHING-PROCESS IN THE FRONT-END 

FABRICATION OF LIQUID CRYSTAL DISPLAY PANEL ARRAY) 

An improved first photo-etching- process (PEP- 
1) in the front-end fabrication of liquid crystal 
display panel array is disclosed. The new PEP-1 
includes depositing Mo/AINd, MoW/AINd, or MoW/Al 
double layer metal on a glass substrate, followed 
by photoresist coating to define gate or word 
line pattern. SiF 6 /0 2 gas mixture and 02/chlorine- 
containing gas mixture are then used to etch 
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* - %X&Wffi%r (^tmJ&m- FIRST PHOTO-ETCHING-PROCESS IN THE FRONT-END 
FABRICATION OF LIQUID CRYSTAL DISPLAY PANEL ARRAY) 

upper layer and lower layer of the double layer 
Tietal, respectively, to fori a metal island with 
slightly tapered sidewalls. The new PEP-1 is 
characterized in that capitalizing on: (1) 
increasing etching uniformity; (2) increasing Mo 
AINd etching selectivity; (3) increasing process 
pressure; and (4) increasing Mo etching rate, 
slowing down photoresist ashing rate, the new 
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* - %x.&wm$r (%w%m ■ FIRST PHOTO-ETCHING-PROCESS in the front-end 

FABRICATION OF LIQUID CRYSTAL DISPLAY PANEL ARRAY) 

PEP-1 can uti 1 ize end-point detection to 
leterraine etching end-point during the etching 
the upper layer of the double layer metal by 
using a end-point detector at a wavelength of 
704nm. 
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tf % m £- ' H i ^ > # afl ■ 4£ B a a ffi Tfr n ^ ^ 

it & ft tii^r^^^t ^ t a • -r & 4£ - T * fa ' 

^ # ^ n t £ *l # Ji m *.a&'^*^L*t^#jis*SL - *t ^ 
« ^ # s4'* ffl € m # ^ ffl t * * & : « it : * *t #i ffl € ^ 
^ ' m. ft « * *3 t « ft « & & ^ t£ & m t * ^ m. ' & 

at H s a IK flg fa " * € it # • it ^ 4 m 1 1 ^ # ^ n. 

s^x^^ii^itt • ^ ft. ' & - -L & fa • & 
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« 



i « (9) 

i&jL&fo^TW4k&m&ii&m&m-mmMi » it ft & 

KB. Pal RR ^ #J # A ^ T & 4S. -L 60 ^ # ffl € * 46- ' # ^ # 
#/fc-t£«#if4,fc*M$jL.&3&4l® • M. & M. & & m. ffi ffi 

& • m ft & -L & & * t * & # *i n it ^ « m. & » & # 

ffl ilfe* s 60 itia Pal Bfc4fcJL#**i54kfe^ W P£ ■ it 

ft «. . 3t ^ 4- & m fii ft to _L 4^ t> t # # M M % it # -8- ife 
RE. Pal Prt^tl^lr-^ffl f fSf . ft' ft ^ ^ * *L Pal 
& & a a a ^ ' it & #) ffl n & ^ _L M a - £ t ' *L 

*h ' *» m f #f - "*t » #■ a £ ^ «. b b b SI jf: 83 % $L & % 

ae, ft m a JSL m i$k m J] itj ft £ 9l + 60 p& 4$ & ^ #J J& ^ 
tlE _L & 60 Jl ffl 4t ® ^ f£ T & & ^ T #J 4t © ^ 4L ^. ' jfcb 

^ ffi M %L m *K J* ■ ' 

- 

# # M ^ «. b b b ft ^ H 60 it 4Sl ?»J ( array M 4k 
mUm ' # M A H ^ ^ a a 9 I ^ S 60 ^ -ft P# ?»] (array)t 
a t 60 % - it ^ & B- 4* £| ^ m (photo-etching- 
process • $ 3& ^ PEP-1 ) ' ft 4k m m /$8 4k & 4t ^ ^ J| 
v r Mo/AlNd)ic MoW/AlNd^, MoW/Al^r 4 & ^ _L >f Mo^l MoW 
-..^.a 4* ffl *f » ft »i * (end point detection* ^ f# 

EPD)i& ^ft #J ^ » l»] b^- -sr a & 4- ® ^ 60 * & £t 

(Mura)^ a A 6 (white padM 1 ' 
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£ * ®WttW (10) 

M & ffi 

%L B B a m ^ © # ift 45t P£ ?'J (array)t ^ t # 9 - it * 
& a £fe S'J ^ m (photo-etching-process' fh % PEP-1) 

-t $fc Mo/ A 1 Nd^ MoW/AlNdil MoW/Al^ # ^ J Ht ' & ^ « 

& *t * a w * a a ^ 7t m. m * ' si & # -a* m a & ft / 

^ ft % ^ *k M ft It « A & ft ft /VI ^ « $>j ft it ' £fe m ib 

"> # $T «t fl'J S >R & 4& • ft ft ft & & #J ft it 

% m ^ 4k M Mo / A 1 Ndic, MoW/AlNd^, Molff/Alf >f 4 ^ _L >f 
Moil MoW^r M ' it ^: a Pal ^ ^ (time mode)$t «. it # 

£'J (over etch)i& '■ • ' fl& it # « *f- J?» f A t t t 

S ^ 4$ # 'J 4i $f ft <fc j&J • _( e n d point detection* @ H 
EPD)i£ ft ■• jfc 75 * ^ _L >f Moj£ MoW^r 4 H T I AlNd^r | 4: 

£fc *J it # fct ^ Pi A it 4 ^ ^ ^ ° ■ & ' *° — * ' «p J. 

£ ffs n #1 ■ & *t (Mura)^ Pel ° 

S*»^>&a«7fr©fe6(j^r ?'J (array)^J £fe $j U 

U ' A ^ 5(5 A £> ^ PEP-im «. ft 6<ilr| # # ^ Mo/AINd 

* MpW/Al'Nd* MoW/ A lft >f ^4 • * & £fe SMIL • 3& *ft & #L 

# M. %L *M M * $&. £l ^ PS » • £| * *f *fc * (array final 
inspect ion )8f in I* #J *T JL • M m. & & ^ 3l % 3- m %k 4k 




£.*&WtfLW (11) 

*L % ' m m * & ®L t A SP ^ #] M g « <t *£ JL # £p $L (P 

*fe » «j * #L M * at &t fe v I'J ^ i | | Mo^r 4 ># H T ># 
A 1 N d<k M % ^ W #7 FbI 5E jL £p ^, >h - 

■ 

m $L Mura^ 1$tit1&ZL&&&t£JSL'%*mWL tiL.ftr # # 

* ^ *f » Mura^! JS & & £<] it # b£ # 4k JDJ # # # *g, A # 
IW -ft > gr * & £ % 4k P] s$ • ;fc « _h Jt ># Mo^r 4 #5 *J it J& 
m M % & A • * ^ Mo& A 1 N&& #J it # A # ^ ^ "«t * ft 
m ' £ 4k if] X -Jt ># Mo£ luf • 

* £ 4k M # H. * ' £ £ & £ &j AlNd£k *I ^ W t ' * 

^ S'J K ^ ^ ^1 • & M Ifc fk % T"*. # Mo£* 4 A ^ f 4: AINd 

T # £r 4 it Jk i. 4k i>\ ^ i% #j «If >X • Sfc & # & & ® Mo^ I 

4 IE J* 4ft & & % & % tfi AlNd^fe »J 5$ * & 4k m % » 

E l 4. T & -3t # £ 56 A « # ^ # & & ' tt'.S itb A £ 

J*0 4L -L ffi JL fj * & £t S (S) ^ * & tt. ) • itb & 

^, 7jc . t ?p ^ a i'j #. at. at is • 

&;fri&*i#_L£;f Mo^rl £fe *J Jl &. % - Jt & (one 
ihower head)6^ -ff /X. T ' ^ J$ it S'J ® 

^ ^ & *j (a ^ . & & at 4k m m ft • « ^ # # it a <& 
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&WifLW (12) 



% # m. % J. & & # % & & %\ rj\ o ^ ^ , ^ & 

*L fit M • S jib ' -to ft It JL %_ % Moir 4 14 £>J » * & 

* W 'IBJ « • . 




a 

OH i 



© 4& 60 llfr A 



^ 4: i &o ?p & ft & 4* — jg ^ 

> *I & a t 60 £ - it * S- -I* *J J» ( PEP- 1 ) • & & 
Mo/AlNd^c, MoW/AlNd^, MoW/A1^4 & 4l _L ,# Mo^, MoWb£ . 
^T«i)i » <ft fcl (EPD)4£ s£ ' H^f^^^tAfid^ r-i 



if lit 4± * *fe t ' m M- 7 - It a a a jsj Tfr H 

60 P£ ?'J (array)t a t 60 it ^ & ^ £| J§£ 

(PEP-1 ) » & ^ ^ - & ^ _l 3t # Mo/AlNd^l 

MoW/AlNdil MoW/Al£ # & M % ' # - * ia t A ilj M 

tttt A'.^ /fcHiil * • fit # ^ #J a & % a ( S i F 6 / 0 2 ) 

% ^ 6k £'J fcjtJX AHA H ^ £fe £-J IL It ' 6k £1 rfj JL ;£ 

«Mt«f 4:|r4 tl^ - *#t4^#4 ( 1 )i# an S'J 
^ ^ ; ( 2 A Mo& A 1 Nd^L 6k m it # tb ; ( 3 ^ JR. a 

& » (4)if-^ Mo« «| it # ■» Ai A ^' AlNd^L -Ik « ^ # tb. » • 
4> & fa & lb i£ • «. 4ft »J Jl M. M Mo^r 4 it £| £f .» # i» 
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3L*&W%LW (13) 

704nm& -R: 4k PA ¥h ft 4ft 3*1 H & *T * • 

fM ' T t # I - ^ f «fe #J » J£ S& ^ /9f «t El & ' ft t$ & 
ft W T ° 

# 3r 

* # Bfl & i^Sfe^ttf^ *! (array)t a 

» 

t $ - it S « *J ^ m (PEP-l ) v ft £fe £'J is /is ^ ^ 

i ft ^ ^'1 (Mo/AlNdM MoW/AlNd^c MoW/Al^r £ & ^ _L & 
Mo^l MoWb^F ' ^a^ffl *fft ft $J (EPD)i& # £f ft H Jt • 
m sfT a # ® 4& # 7 Jc -#L '. ( M u r a tea A & ( w h i t e 
padM ^ • &*Ji & $*-3fcifc&;fc_h2fcift Mo/AlNd^, 

MoW/AlNdik MoW/Al^ % & M M ' &£«&l&5tAd}W*£ 

a -5. ? it t 4: l $ . ■. 'fit ft. # ^ #] a ^ & a % ^ 4k U 0l 

f H§ o PEP-1*J- Mo/AlNdii «| t # Mo 

£k 2?J Si 3" # # St » J£ f$ % tf] b$ I ^ H ^ EPDM ^ ' 

# 3M£ % M % ¥j Mura/& I I^JiI^ Mo^r M % #J 
k ® ft * ft & ' & ^ t ^ f f ^ jjjr 4 j, ^ ^ Mo ^ $ 

% &] 4k U tfi 8l Q % & • W Mural £. # 0 ft Bfc • jlfc 
*h ' ii ^ 4k U i& # « ft M T ># A 1 Nd^r M % & A it # 

tb » # ft. epd^ ^, 4f u # ffl • b£ » ia a at ^- at 4 ft 
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i - ^mttm (H) 

Still Moir 4 >§ « *l 2r i # T ?»J 
3r ft it -fr : ( 1 )*f ^ « *J Mi ^ & : ( 2 A M A 1 N cUl 4k 
tf\ it # fcb ; ( 3 ft ^ jS /7 : ( 4 )if ito Mo&k »J i*. #l . jjo 

A & A 1 Nd4L &k £•] it # tb • ^ & ia & lb it # ; ( 5 
704nm& ik M $h » OK m H • ^ *J _t 3t ># Moir 4 4k M *f 
tt ' & a 1 0 0%i® A 4k ?A • # AtillSli; > H ii° \b ^ 
•\± 4k M * A » # « Bfc 4- n 8. ' & J» 20mTorr^ & 5. 
?5mTorra _L • flij ^ ft a H & SiF 6 /0£b ft ^ 
650sccm/650sccra^ f$ 5. 700sccm/300sccm' J!'] "STit ^j Mo 
I* £'] it # • fa A & A 1 Nd4L £fc #J it # fcb »' a* ^ jfc B. * -fb it 

i^. o I 

i - i 

& ^ £> afl ^ & ^ & ty\ , ^ & z% # ft fa m £ jpL _ 

>t ^ (one shower head)^_^5'J^^ t ' fg ^ ^ 4 ^ 1 
M ^ € JSt (induced coupled plasma' I CP )j£ i& fft jg £§ 
f;^. (transformer coupled plasma' TCP)^ » # a/j M. 
* ik m. • *» H — flf Tit ' ^*«ft^-*JHS*»ttt*|a 
3" fcb $c. • f ^4:± f $ (source power 2500W' 

k £ % (bias power 1200W' ft M ' & ft % 20mTorr' 
& a fa 4 & 650sccm • iHljg - SF 6 > ^ jft 4 ^ 

6 5 0 s c c m > £1 Ji i^ & g& ^ $.] 4l >|A ^ & 7 4 3 

angstroms/min' ^ & ^ 29.5%» ^#b^^^^l^ 
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&WttW (15) 



- M t ' X % i& *h $ % 3000 W» 4& ft %jj ^ Mi, 1200W' JR. m 
\ tl h 60mTorr' ;H ^ 200sccm » i H H I SF,t iiH 

^ 8 0 0 s c cm ' ajiit#-*tfia^r/*f#f'j4L«*J^it*»J^ 
1436 angstroms/min' fti Q V$ % 20.9%° & & *R & & 
% — #J t - _t « *6 # * * 3 0 0 0 W • ^ ft ^ ^ ^ 1 20 0 W > 

25mTorr> ||)If^ 300sccm» illft SF 6 
^ f ^ 7 0 0 s c c m ' a _L i£ #- $l Se, 3r /9f 4$ $ ij 4^ & £.j j£ if ^ 
^ 2101 angstroms/rain' ffij P£ 21%° £ 2£ # Mura 

'It 21 ' A "ST 4£ -t j£ £ Mo£- $ ># 6k £'J Be, ift & » 

^ £L ^ ft ' if ft H tb W • 3fr & ^ ill Tf: » _L i& #j 

* # fljl if 4^ 44 £ . & # : jL ^ 6k *J #f » > 6fc £•] i£ 
^ A ^ 3 & # fife- 4t Mu r a > & ISL # ^ >]> it 6 J. 4. ^ 
^ & > 




■kP ffc ffi i£ ' &;***i&-£-60-t£y# Mo^ 4 &k H & H % — 
(one shower head)60 'If T » *L l& it f'J £g. 60 

' a Jt ^ & a ^ # * m m # *j &o MQct *4 (** $j it 
3 5. )a » m m & ^ 60 m m- sl » & # & f*i ^ ^ <& 

lie 'It 60 60 m & ' a ifi & *fe *I 4* flf 0 * « 3r ^ 
/£ 6k #J %L % 60 jR ffr 3. & >&■ # >6g % & & jpj u£ /yj c § 

.^t Jfe >M ^. ' il It A ' I ^^t - it ^ -fl- ^ 
^. |['J it ^ #5 * ♦ ft ft ^ B # o & f 75 ^ ^ ^ - n'gg, 



&0 




i - ®WtLW (16) 

it m ik n it ft # ^ ^ #t te. m a %t » — & #fts& 

2r • jfcB&^rjSfel§jB^a^^^-fbi4^ ' ^ & & & 6 4& M • 

?f ' & & fct #-J T P£ • &. 6fe $| & it + $r & B. $L 4b it # ft 

ft ' #*ia#*€#*t4i«-ftj|i • «. # 6 *L A # a $ 

Bit • 




**t^s*pir.it*<i. ' * # a £ *j « ( i )it ^ « *j ^ n 

& ; ( 2 A Mo#a A 1 Nd4i £fe £.J it # tb ; ( 3 )4£ & jR ig. j£ 

# ; ( 4 )if *a Moftk *>] it # • A M A 1 N d^ A U it # tb ' ft 
'> & I& & 4b it # $1 -L Jt' * Mo£- 4 « *'J if A # '« 
704nm/& 3* 41 *J SS #t 4f • *b *h • ft * ^ jR ^ £ 

# • *t 4b ^ 'J± ik U 3r A ' # a & # ^ 3 & ' 4fc ^ 
20raTorr^ i5 5. 25mTorrJ-X _L ° 9b « U U H ft SiF 6 /0£b 

65 0sccm/650sccm^ 5. 7 0 0 s ccm/ 3 0 0 s c cm » JH »T *t >&o 
MoUt £>J it # ' ^ A & A 1 Nd4L 4k M it # fcb » ft 4 s & l& & 4b 
it # • W Mural i 0 Sl^ • it to ik U it # J* -ft. & T ># 
A 1 Nd^r 4 ># A it # fcb » 4£4£ EPD^ ^ # a 4fc ffl • & IS -T 
S K ^- ?iL 4- 4k ft ^ 4b m ^ » itifij^^6feii4:^ 

m ^ A t tf • «t I* i ii ^ ^ ^ * # *J • 



a _L /9f it & # 4l ft ^fe iH > /L ^ ^ # t 
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i » &W$fLW (17) 



it * *'J f& 

I. |b 



° # lp 



it m & . fe 6 b 11 ^ # -i 





19 



& ^ ffi * tt w 



& & ja 4b it # tb $t * • 

& & m & % it 2l &j n & 



& *~ ® %Li!L W 
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1. - ^ ^ B B B tf ® >fr P# ?»J (array )fi ft t % -it 
# * S « « IP- * (PEP-1 ) » ^^^^-Jt^^^Jiv*.^ 
Mo/ A 1 Ndi& MoW/AlNd^ MoW/Al^ % -k M % » & i£- JX - & |£ 
^**W*«il^7tj*4LB* ' fit A # ^ #J a ^ A £L 
( S i F 6 /0 2 )>& ^ 4* *j It %L & & *J H It ' 6k 

*l A *•* f til # « f 4: i 4 t § ' * # at £. ^ $ & ( 1 ) 
if ^ & *] 3 & : ( 2 )& A Mo& A 1 Nd4L « *J # tb : ( 3 ) 
4£ & & ft & ^7 . : ( 4 )ig *7 Mali M it ^ » >fc A & A 1 Nd^L 14 £■] 

# fcb » ^ & 19. & >fb it ^ • dL -ft* *l -t * * ' M o4f * £'J 
«f ft # a 7 0 4nm>& & £k *J *f ft # i&J IS & 4t # • 




2. *» t tjf 
Mo£ 4 £fe £'J 



# #i la hi % im ft it 



# & St « ftl 
#f ft & ' J£ £ # 



#t a B a IS ^ © 4& jfr -ft ?»J 

• & ®l & ik m ±. %. 
a i o o %m & ik pa ^ # m 



3 . *» t If *| & ffl # Pff it «. a B a ft ^ © M R P£ ?'J 

" ft t # # - it -* ifc -S « *J # J» ' *4*flt^^W*LftH 

SiF 6 /0#b to. 650sccm/650sccm^itj5. 
700sccm/300sccm' a i% fa Mo&k 5-J it # • ^A^-AlNd^^ 

tb • afc * IB. 4t it * ° 



i'J ii 



4 . *» t *fr *'J IS ffl £ 1^ /9f it ^ B a B .ft © %L M 4k P£ ?»] 
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tj S. 2 5mTorra _L » if -ft ^ «|± £fe $■] 3r • ft tt ft 
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